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(54) Cable chain 

(57) Chain unit members (3) consisting of a pair of 
side plates (1 1) opposite each at an appointed interval 
and a supporting plate (7) by which the lower parts of 
the side plates is formed of synthetic resin. The support- 
ing plates of the adjacent chain unit members are linked 
with each other bendaUy in the lengthwise direction by 
hinge members (5) made of synthetic resin having an 
integral hinge property. The upper opening of the 
respective chain unit members is covered up by a cov- 
ering member (13). 

TTiereby, it is possible to decrease the production 
cost by simplifying the structure of chain unit members, 
and it Is also possible to cany out attaching works in a 
short time by simplifying the connection works of the 
respective chain unit members. Furthermore, It is possi- 
ble to prevent resin powder from being generated due to 
wearing of the respective chain unit ment>ers. Still fur- 
thermore, a cable is able to be securely acconrunodated 
despite a covering member being openabty formed inte- 
grally at the guide members. 
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Description 

There was a fear that a cable which supplies elec- 
tric power, control signals, fluid or the like to a drive 
member attached to a reciprocating movable body was s 
trailed, bent and finally damaged in fine with movements 
of said movable body. 

In order to solve this drawbacK as shown in. tor 
example. Japanese laid open patent publication No. 
Hei-2'1 861 46. various kinds of cable chains have been io 
developed, wherein a plurality of guide members, in 
which a pair of link plates having an axial part at one 
end thereof and an axial supporting part at the other 
end thereof and guide plates provided on and below 
saki link plate are formed to be frame-like, are bendably is 
connected to each other by causing sakJ axial part 
thereof to be engaged with said axial supporting part 
thereof, said guide plates respectively have a flexible 
tongue piece protruded at least at one end in the for- 
ward and backward direction, and said tongue piece is 20 
provided so as to dose between said guide plates. 

In this kind of cable chain, guide members of a 
quantity responsive to tiie moving distance of a movable 
body are connected to each other so as to secure a nec- 
essary length by causing the axial part at one link plate 25 
to be engaged with the axial supporting part at the ottier 
link plate, the upper opening thereof is closed by a cov- 
ering member after a cable is accommodated in the 
respective guide members. 

Therefore, in a conventional cable chain, there were 30 
some shortcomings. Ttiat is. since the connectk>n 
mechanism of the respective guide members is compli- 
cated, tiie production cost ttiereof is high, and simulta- 
neously tiie connection of the respective guide 
members is curTt>ersome. 35 

Furthermore, such a kind of cable chain generates 
wearing powder due to wearing by friction between 
chain uviX members in line with tiie bending thereof. 
Therefore, this kind of cable chain is not able to be used 
in foodstuff processing equipment, production equip- 40 
ment for producing electi'onic components, which is to 
be installed in a clean room, etc. 

Still furthermore, in ttie abovementioned cable 
chain, since it is necessary to form guide menders and 
covering members separately, the production effciency 45 
is not good. 

The present invention is as claimed in the claims. 

The invention was developed in order to solve these 
and other shortcomings inherent to the conventional 
cable chains. The present invention provkJes a cable so 
chain in which tiie structure of chain unit numbers is 
simplified to lower the production cost thereof and the 
connection work of the respective chain unit menrtoers is 
able to be easily performed. 

Embodiments of the invention provide a cable chain 55 
which does not generate any wearing powder due to the 
friction wearing of cfiain unit members, and a cable 
chain which is able to securely accommodate a cable 
despite that the cable chain has such a structure in 


which the covering men^bers are openably formed inte- 
grally with gukle members. 

Further details and advantages of this invention will 
be seen in tiie accompanying drawings and following 
description of preferred, exemplary, embodiments. In 
ttie drawings: 

Rg.1 is a perspective view showing the outiine of a 
cable chain according to a first prefon-ed embodi- 
ment, 

Rg.2 is a longitudinally sectional view taken along 
the line 11-11 in Fig.1. 

Rg.3 is a longitudinally sectional view showing a 
fixing example of a hinge member, 
Fig.4 is a perspective view showing an attached 
state of a cable. 

Fig.5 is a fongitudinally sectional view of a bent 
state of a cable chain, 

Rg.6 is a perspective view showing a modification 
exanple of a chain unit member, 
Rg.7 is a fongitudinally sectional view a chain unit 
member shown in Rg.6, 

Rg.8 is a longitudinally sectional view showing a 
cable chain according to a second preferred 
emtxxjiment, 

Rg.9 is a longitudinally sectfonal view taken along 
tiie line IX-IX inRg.8. 

Rg.10 is a longitudinally sectional view taken atong 

ttie line X-X in Rg.8, 

Rg.1 1 is a longrtudinatly sectional view taken along 
ttie line XI-XI in Rg.8. 

Rg.1 2 is a fongitudinally sectional view showing an 
opened state of a covering member, and 
Fig. 13 is a longitudinally sectional view showing a 
bent state of a cat)le chain. 

A desaiption is given below of preferred emk)odi- 
ments of tiie invention. 

Rrst preferred embodiment 

in Rg.1 to Rg.3, a cable chain 1 is formed of a 
number of chain unit members 3 connected to each 
other by hinges 5. 

Each of tiie chain unit members 3 is formed of syn- 
thetic resin such as potypropyrene resin, polyamide 
resin, vinyl chloride resin, etc.. to make the inside hoi- 
low. arxJ is mofoed to be almost rectangular at the front 
elevatfonal section tiiereof. Furthermore, it is needless 
to say that the front elevational shape of a chain unit 
member 3 is not limited to the above shape. 

A plurality of engaging openings 9 (3 openings in 
the illustrated example) are formed at an equal interval 
in ttie direction orthogonal to the connection thereof at 
the forward, backward and cemral portions of the sup- 
porting plate 7 at the respective chain unit members 3. 
and the respective engaging openings 9 are molded to 
be staged so as to have a diameter-reduced portion at 
ttie upper part ttiereof and a diameter-swelled portion at 
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the lower part thereof. 

A pair of side wall portions 1 1 are molded to be 
erect at an appointed height and to be opposite each 
other at both ends in the direction orthogonal to the con- 
nection of the respective supporting plates 7. Further- 
more, a covering member 13 is molded at the upper part 
of each side wall portion 1 1 in parallel to the supporting 
plate 7. and an opening 13a which extends to be 
inclined at an appointed degree of angle relative to the 
connection direction (or the direction orthogonal to the 
connection) is formed at said covering member 13. 

The respective chain unit members 3 are con- 
nected to each other by hinge menders 5 to be arrayed 
with the inclination directions of the respective openings 
13a alternately differed. Said hinge member 5 is made 
of synthetic resin having an excellent integral hinge 
property such as polypropyrene resin, polyamide resin, 
etc. is positioned on the ipper surface of the support- 
ing plate 7 and has a length in the connection direction 
covering a plurality of chain unit members 3. An axial 
portion 15 having a diameter-swelled head portion 15a 
is formed integrally on the bottom of the hinge member 
5 insertably into the engaging opening 9. whereby when 
the axial portion 15 of the hinge member 5 is pressure- 
fit in the respective engaging openings 9. the diameter- 
swelled head portion 15a is engaged in the diameter- 
swelled portion 9b so as to connect the respective chain 
unit members 3 to each other. 

An inversed V-shaped groove 5a is formed at the 
hinge member 5 located between the respective chain 
unit members 3 so as to extend in the direction orthog- 
onal to the connection thereof, and the hinge member 5 
is bent by said groove 5. Said groove 5 has a depth 
which is almost half the thickness of the hinge member 
5. 

As shown in Fig.3, a band-like hinge member 5 
which is made of synthetic resin having an integral 
hinge property mentioned abwe, is molded to be like a 
plate having an axial portion 15 at the bottom thereof, 
and connects the respective chain unit members 3 by 
pressure fitting the axial portion 15 of the hinge portion 
5 into the respective engaging opening 9 of the respec- 
tive chain unit members 3, has a tip-split groove 15b 
formed at the diameter-swelled head portion 15a, 
thereby permitting the diameter-swelled portion to be 
made small in its diameter, whereby the pressure-fitting 
thereof is made easier. A plurality of chain unit members 
3 which are arrayed so as to nrake the respective open- 
ings 13a alternate is regarded as one unit (in the illus- 
trated exanrple, two chain unit members 3 are made 
one unit), and a hinge member 5 may be secondarily 
formed by injecting tiie abovementioned synthetic resin 
onto the upper surface of a supporting plate 7 through 
an opening engaging opening 9 at the chain unit mem- 
ber 3. In this case, since a part of the hinge member 5 
is welded to the upper surface of tie supporting plate 7 
while being filled up in the engaging portion 9, it is pos- 
sible to tightiy link the chain unit members with each 
other. Furthermore, in the case of secondarily molding a 


hinge member 5 at a chain unit memt)er 5 with the 
abovementioned synthetic resin, the engaging opening 
9 may be a non-through hole. Although there are cases 
where the mutual weldability between said chain unit 
5 member 3 and the hinge member 5 is not good, 
depending upon the kind of resin, it is possit)le to tightiy 
link the chain unit members 3 with each otiier by filling 
up a part of the hinge member 5 in the engaging open- 
ing 9. 

10 Furthermore, chain unit members positioned at the 
attaching side of a movable body and at the attaching 
side of the supply source (neither illustrated) may be 
fixed to the movable body and supply source by a fixing 
screw (not illustrated) inserted through the opened 

15 engaging portion 11 after opening the engaging open- 
ing 9 by cutting the hinge member 5 positioned at the 
end side. 

Next, a usage example of the cable chain formed as 
described above is desaibed below: 

20 In Fig.4 and Fig.5, a cable 17 is gradually bent 
along the opening 1 3a of the covering member 1 3 at the 
respective chain unit members 3 and is inserted into 
and accommodated in the cable chain 1 (See Fig.4). At 
this time, the cable is almost straightiy accommodated 

25 relative to the cabUe chain 1 . Therefore, it is possible to 
prevent tiie cable 17 from coming off through the 
respective serrated successive openings 13a. 

As described akxjve, one end of the the cable chain 
1 and the accommodated cable 17 is attached to the 

30 fixed skJe and the other end thereof is attached to a 
movable body. As the movable body is caused to recip- 
rocate, the cable chain 1 is able to follow the reciproca- 
tions of the movable txxJy as shown in Rg.5 and the 
cable 17 bent and accommodated in the respective unit 

35 members 3 due to the hinge members 5 bent by tiie 
grooves 5a is bent and is guided. 

The first preferred embodinrtent may have the fol- 
towing modifications: 

40 (1) In the above desaiption. band-like hinge mem- 
bers 5 are attached to the entirety of the upper sur- 
face of a plurality of supporting plates 7 or 
secondarily moMed thereon, thereby causing the 
chain unit members 3 to be linked with each other. 

45 However, hinge members may be pressure-fit 
between the ends of adjacent supporting plates 7 
or secondarily molded, thereby causing the chain 
unit menders to be linked with each other. 
(2) In the above description, although a covering 

so member 13 having an opening 13a is integrally 
molded on the upper surface of tiie side wall portion 
11 at each of ttie chain unit members 3. as shown 
in Rg.6 and Fig.7, the chain unit members 63 may 
be constructed by covering members 69 which 

55 cover up the t>ase portion 67 and the upper opening 
of said base portion 67 and the base portk>ns 67 
may be linked with each other by hinge members 
65 similar thereto. That is. the base member 67 is 
molded so that a pair of side plates 73 are opposite 


3 


5 


EP0 789167A1 


6 


each other at both ends of the supporting plate 71 , 
and at the same time an engaging axis 75 may be 
integrally formed at the side central portion of each 
side plate 73. The covering member 79 molds an 
upper surface plate 79 which links a pair of hang- 
ing-down plates 77 hanging down along the outer 
surlace of each side plate 73 with the upper end 
portion of said hanging-down plate 77. and simulta- 
neously forms an axial supporting opening 77a at 
the middle part of each hanging down plate 77. Still 
fLvthermore. the hinge members 65 are similar to 
those 5 in the above descrqstion. A detailed descrip- 
tion thereof is omitted. 

As described above, after a cable 81 is accommo- 
dated between the side plates 73 at the base portions 
67 with which the respective chain unit members are 
mutually linked by the hinge members 65. the covering 
members 69 are pressure-fit while elastk:ally defbrming 
the hanging down plates 77 in the expanding direction 
from the upside of the side plates 73. and the engaging 
axis 79 is engaged in the axial supporting opening 77a, 
whereby the attaching is completed. At this time, if 
tapered faces are formed to be opposite each other at 
the end face of the engaging axis 79 and at the lower 
part of the hanging-down plates 77. it is possible to facil- 
itate the pressure fitting of the covering members 69. 

SECOND PREFERRED EMBODIMENT 

In Fig.8 through Rg.11. a caWe chain 101 is con- 
structed so that a number of chain unit ment)ers 103 
are linked wnth each other by hinge members 105, 
wherein each of the chain unit members 103 is con- 
structed so that a covering member 109 is secondarily 
formed at a guide member 107. 

The respective guide members 107 are formed of 
polyamide resin (including a strengthened complex 
resin made of polyarrade reinforced with glass fibers or 
carbon fibers) to have supporting plates 1 1 5. by which a 
pair of side plates 111,113 retained at an appointed 
interval are connected to the lower parts of said side 
plates 111,113, and are molded to be upward channel- 
shaped. 

Curved portions 1 1 la.l 13a are bent and formed at 
the upper ends of the respective side plates 1 1 1 . 1 1 3 so 
that they are caused to face each other. Each axial por- 
tion 11 lb is formed with a clearance 1 1 1c at the tip end 
of one curved portion 111a and is formed to be almost 
circular at the cross-section in the direction orthogonal 
to the connection, and the tip end portion 1 13a of the 
curved portion 111a located at both sides of said axial 
portions 1 1 lb is notched at the upper half part thereof 
and is formed to be semi-circular. A recess 1 13b having 
an appointed width is formed at the outer face of the 
middle portion in the connection direction at the other 
curved portion 113a so as to extend in the direction 
orthogonal to the connection , whereby the part to be 
engaged 11 3c is formed at the end portion of said 


recess 113b. 

A plurality of through holes 115a. 115b. 115c are 
formed with some interval retained in the direction 
orthogonal to the connection at each end portion and 
5 middle portion of ttie supporting plate 1 15. Also, a plu- 
rality of through holes 1 1 5d. 1 1 5e are formed at both ttie 
ends at the supporting plate 1 15 of the guide member 
107' (Since each member at the guide members 107 is 
substantially similar to those for the guide member, tiie 
10 same reference numt)er is given, and the description 
tiiereof is omitted) disposed between the guide mem- 
bers 101 on which a plurality of through holes 115a. 
1 1 5b. 1 1 5c are formed at both ttie ends and nvddle part 
of the supporting plate 1 15. 
15 Guide members 107.107 disposed so that the 
space thereof is able to be communicated with each 
other are linked with each other by hinge member 105. 
Said hinge member 105 is made of elastically defbrma- 
ble synthetic resin such as olefin-based elastomer 
20 resin, syntiietic resin having an integral hinge property 
such as polypropyrene resin, etc., polyantide resin or 
bendable synthetic rubber, is located on the entire sur- 
face of tiie respective supporting plates 115 and is 
formed to have a length and a width to cover the respec- 
ts live covering members 107. 107. 

Furthermore, the hinge member 105 is similar to 
the hinge member 5 in the above first prefen-ed embod- 
iment Therefore, a detailed description and nxxJifica- 
tion examples are omitted herein. 
30 A covering member 109 is secondarily moMed 
between the curved portions 1 1 la. 1 13a of the respec- 
tive side plates. Sakf covering member 109 is formed of 
a synthetic resin such as polyester-based elastomer 
resin, etc. having a high melting point, which has a non- 
35 welding property for polyamide resin composing guide 
memt>ers 107. An axial supporting portion 109a which 
covers up tiie entire periphery of the central portion of 
tiie axial portion 11 lb and covers up the knver half 
peripheral part of the curved portion 11 lb located at 
40 both sides of the axial portion 1 1 1 b is integrally formed 
at the end part at ttie cun^ed portion 111a side, and an 
engaging portk>n 109b fitted in a recess 113b and 
another engaging portion 109c engageable with the 
part 1 13c are respectively integrally formed at the skle 
45 end portion at tfie other curved portion 1 13a side. 

Furthermore, as regards a cable chain 101 in which 
guide members 107. 107 are linked with each ottier by 
a hinge member 105 which is formed like a plate in 
advance, a covering meml>er 109 may be secondarily 
50 fomrted after pre-formed guide members 107, 107 are 
linked with each ottier by pre-formed hinge member 
105. Also, in a case where a hinge member 105 is sec- 
ondarily molded thereby causing the guide merhbers 
107,107 to be linked with each other, a covering mem- 
55 t>er 109 or hinge member 105 may be thirdly molded 
simultaneously witii moUing said hinge member 105 or 
after said hinge 105 or covering member 109 is second- 
arily molded. Still furthermore, in a case where a hinge 
member 105 and a covering member 109 are seconder- 


7 EP0 789167A1 8 


ily molded at the guide members 107.107 at the same 
time as described above, any polyamide based elas- 
tomer resin, polypropyrene resin, or polyamide resin 
may be acceptable in addition to the above polyester 
based elastomer resin as a covering member 1 07 and a s 
hinge member 105. Furthermore, in a case where a 
covering member 109 is molded separately from the 
hinge member 105 relative to the guide members 
107.107*. polyester resin may be also acceptable in 
addition to the alxyvementioned resin. w 

Each of the abovementioned resins has a high 
melting point characteristic. Therefore, in any case 
where a covering member 109 is formed of, for exam- 
ple, polyamide resin which is identical to that of the 
guide meml>er 107, 10T, or where a covering member is 
109 is molded by injecting polyamide resin to the cooled 
down and hardened guide members 107.107*. both of 
them are able to be kept In a non-welded state. 

Next a use example of a cable chain 101 formed as 
above is described below, 20 

In Fig. 12 and Fig. 13. in order to accomnwiate a 
cable 117 between the side plates 111.113 of the 
respective guide members 107.107' which are linked 
with each other, as shown in Fig. 1 2. a covering member 
1 09 nK)lded between the curved portions 1 1 1 a 1 1 3a of £5 
the side plates 1 11 .11 3 is caused to rotate in the open- 
ing direction, centering around the axial portion 111b. 
after the engagement of the engaging portion 109c with 
the part 113c is cancelled by lifting the fitting portion 
1 09b fitted in the recess 1 1 3b upward, thereby an open- 30 
ing 1119 to be formed between the cunred portions 
111a, 113a. 

At this time, since said covering member 109 itself 
is formed in a non-welded state relative to polyamide 
resin of which the guide members 107.107 are formed 35 
as described above, it is possible to remove the f itting 
portion 109b from the recess 113b and the engaging 
portion 109c from the part 1 1 3c respectively, and simul- 
taneously it is possible to cause the axial supporting 
portion 109a to rotate around the axial portion 111b. 40 

After the cable 1 17 is accommodated in the space 
between the side plates 111.113 through the opening 
119 formed between the curved portions ilia, ll3aof 
the guide members 107,107. the covering merrtjer 119 
is caused to rotate in the reverse direction of the above 4S 
centering around the axial portion 111b. whereby white 
causing the engaging portion 109c to be engaged with 
the part 113c. the fitting portion 109b is fitted to and 
inserted into the recess 113b to cause the opening 
between the curved portions 1 1 la. 113a to be closed, so 

As shown in Rg.13. the cable chain 101 in which 
the cable 1 17 is accommodated as described above, is 
able to bendably guide the catoUe 117 in line with linear 
redprocatory movements of a movable kxxJy while 
bending the chain unit members 1 03 by hinge members 55 
105. At this time, since the axial supporting portion 
109a of the covering member 109 is axially supported 
as described above and the engaging portion 109c is 
engaged with the part 1 1 3c. a dosed state is able to be 


maintained even though a bending cable 1 17 is brought 
into contact with the inside of the covering member 109. 
whereby the caWe 1 1 7 is able to be prevented from 
coming off or springing out. 

Also, when the opening 119 between the curved 
portions 1 1 la. 1 13a is opened or closed tyy the covering 
menter 109 rotating around the axial portion 1 1 lb, the 
positional slip, in the connection direction, of the axial 
supporting ixirtion 109a of the covering member 109 
axially supported at the axial portion 1 1 lb is regulated 
by bang brought into contact with the tip end of one 
curved portion 111a. 

Claims 

1 . A cable chain comprising 

a number of chain unit members made of syn- 
thetic resin, on which a supporting plate which 
mutually connects together a pair of side plates 
opposite each other at an appointed interval 
and side plates opposite each other at both 
ends of said supporting plates are formed at 
the lower portion: 

a synthetic resin made covering menrtber which 
covers up an upper opening of the respective 
chain urot memt)ers; and 
a syntiietic resin made hinge member having 
an integral Nnge property by which adjacent 
chain unit members and supporting plates are 
bendably connected to each other in the 
lengthwise direction. 

2. A cable chain as set forth in daim 1, wherein the 
covering member is integrally formed with an open- 
ing secured at the top surface thereof. 

3. A cable chain as set forth in daim 1. wherein the 
covering merrlber has a hanging-down plate, which 
hangs down along the top plate covering the upper 
opening of side plates and said side plate and has 
a part to be engaged with the engaging part of said 
side plate, integrally formed therewith. 

4. A cable chain as set forth in daim 1 . wherein a cov- 
ering member is molded of resin having a high melt- 
point in such a manner that chain unit members are 
integrally formed witin a supporting part provided at 
the upper end of one side plate and a part to be 
engaged provided at the upper part of the other 
side plate, and simultaneously said siwo^ng part 
rotatably supported at the axial portion and an 
engaging part engageable with the part to be 
engaged are provided between tiie upper parts of 
the side plates. 

5. A cable chain as set forth in daim 1, 2, 3. or 4. 
wherein a hinge member is made of synthetic resin 
having an integral hinge property and is molded in 
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advance to be a plate-like member having an 
engaging part to be engaged in an attaching hole 
secured at supporting plates of acfacent chain unit 
members. 

6. A cable chain as set forth in daim 1.2.3, or 4. 
wherein a hinge member is welded to and linked 
with a supporting member of the respective chain 
unit members adjacent to each other by injecting 
synthetic resin having an integral hinge property. 

7. A cable chain as set forth in daim 5 or 6, wherein 
when a hinge member is made integral with a sup- 
porting plate of the respective chain unit members 
adjacent to each other by injecting synthetic resin is 
having an integral hinge property a hinge menrd^er 
is wekied thereto by filling an opening secured at 
the supporting plate with said resin. 
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